MD's Choice, Inc. Presents: 

Critical Care Meals™ 



Indications: To Provide nutrional support and therapy to 
dybpnagic, hypophagic, anorexic, or malnourished equine 
patients of all ages. 

This four part feeding program provides highly concentrated, 
highly digestible nutrients in a both flexible and convenient 
manner. All components of the Critical Care Meals™ may 
be mixed together, or used independantly. The total program 
has a fat content of less than 2% so that it can be used in the 
face of compromised (or underdeveloped) liver function. In 
cases where hepatic encephalopathy is a concern, the protein 
and amino acids contributed by Parts I, II, and III are very high- 
ly digestible and will contribute very little to the waste N load. 

This feeding program can be used in a wide variety of cases. 
Parts 1,11, and III work well with pre-weaning age foals. In 
addition to the critically ill, dysphagic patients (traumatic or 
infectious origin) and perisurgical cases benefit from the nutri- 
ent dense feeding program. 

This feeding prgram provides the concentration & flexibility to 
be used in both the hospital and ambulatory settings. A 1000# 
patient can be given as little as 2 meals, through an nasogas- 
tric tube, per day, providing 100% maintence protein and calo- 
rie requirements (with 1/2 pt cornoil added per meal). These 
meals also provide substantial amounts of the amino acids that 
are rate limiting for wound healing and direct energy sourses 
for enterocytes. Futher, Part II also provides highly bioavailable 
form of minerals, trace minerals, vitamins and antioxidants. 

Contraindications: 

This feeding program is designed for short term use, it does 
not provide enough fiber for ongoing maintence. Some amount 
of support can be provided in almost all situations, except for 
complete Gl obstruction or the presence of reflux through the 
nasogastric tube. 



Species: 

Equine 

Storage: 

Store at -17.8° - 30°C 
Protect from light. 
Two year shelf life on all Parts. 

Parts I & II packaged in small 
units so unused portion has 
maximum storage life. Parts III 
& IV are in resealable, air-tight 
containers. Low fat content 
prevents rancid product. 

Active Ingredients: 

See each "Part" for specific 
ingredient listings. 

Dosage: 

Variable, depending on Age, 
Weight, and Metabolic condi- 
tion. General Instructions found 
on each part listing (see 
reverse side for more details). 
An adult horse can recieve full maintence calories and protein 
in as little as 2 two gallon feedings. 

Administration: 

NasoGastric Tube, Syringe, fed as a Gruel, or Top-Dressed 
depending on the Part and Patient Condition. 

A case study based on this feeding program was presented 
both as a talk at the 2002 AAVN Clinical Nutrition and Reseach 
Symposium, at the ACVIM meeting, and as a scientific poster 
presentation at "Nutrition Week 2002" (the largest Clinical 
Nutrition meeting in the world). 




Features and Benefits: 

* Concentrated, flexible, therapeutic nutrition 

* Cost effective, intensive support 

* Customizable to many situations 

* Targets specific needs and metabolic conditions. 

* Human-grade Vitamins, Minerals, Trace Minerals 

and Antioxidants 

* Fat is contraindicated in many critical patients. 

By leaving the fat out, a greater opportunity for 
customization exists. 

* Used in all ages from new borns to the geriatric. 

* Get nutrition into surgical cases more quickly 



Adequate carbohydrate intake results in protein 

sparing and decreased hepatic lipidosis 
Hypoproteinemic and anemic cases respond well 
Extremely high biological value protein 
If agitated, the contents can pass through a 

bilge pump, funnel and stomach tube easily. 
Flexibility in nutritional support that was not 

previously available 
Addressing nutritional needs in critical equine 
patients improves prognosis and decreases 
hospital stays 
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Packaging, Cost, and Basic Instructions: 

PART l-Liquid Meal 

* 2 packets per Adult serving; 40 packets per box 

* 2 packets are completely soluble in q.s. 1 gallon warm water; Max temp=100 degrees F; 

* Let incubate at room temp or greater 1 hour; Discard unused portion after 24 hrs.; Refrigerate 

* 4 packets provide: 4263 Kcal energy and the equivalent of 245g protein 

* 12% Protein (whey based), 73% Carbohydrates (mainly glucose and galactose), 1% Fat; 

* This yields (1000# horse) 45% maintenance protein and 31% maintenance calories 

* Max 2 packets per meal & 6 pkts per day (adult); Each packet contains 340g (dry powder) 

* Absorbed in the proximal small intestines 

* Administer to hypoglycemic newborns 

PART I l-Liquid Vitamin, Mineral, Trace Mineral, Antioxidant 

* 30 packets (1 oz each) 

* 3 ounces per 1000# adult per day (3 packets) 

* Human grade oral liquid product 

* Ingredient list available and on box. All mineral content listed in elemental amounts. 

* No refrigeration needed and will not freeze 

* Ease of administration 

* Can be easily used in both ambulatory and hospital settings. 

* Highly palatable 

PART lll-GI Support " " 

* Adults - 2 scoops 2x per day (135g); Foals 3/4 - 1 scp 2x per day - 1350g dry powder per jug 

* A proprietary blend of nutrients, specially designed to support the equine Gl Tract. 

* May be used in all Gl cases, not just critical care 

* Strongly recommended in Gl surgery cases 

* May be used alone to support the Digestive Tracts of non-dysphagic equine patients of all ages. 

* Provides large amounts of: L-Glutamine (direct energy source for enterocytes); L-Arginine (rate 

limiting amino acid in wound healing); N-acetyl-D-Glucosamine (does not leave the digestive 
tract, is incorporated into the mucosal lining); Carnitine (amino acid used in clearing hepatic 
fat) the pre-biotics Amaferm and Yeast (for support of the normal Gl flora); Salt 

* Amino acids such as arginine, carnitine and glutamine contribute to glycogenisis. 

* Arginine is rate limiting in wound healing and inhibiting the development of neoplasia. 

* Carnitine stimulates protein synthesis and accelerates fatty-acid oxidation, which lowers lactic acid production. 

* Carnitine has also been shown to reduce hepatic fat in several species, through lipoprotein production. 

* Glutamine is an important energy source for enterocytes and renal cells. 

* During periods of stress glutamine serves as the primary precursor for glutathione, a powerful antioxidant. 

* N-acetyl-D-glucosamine is a structural component of all mucosal surfaces 

PART IV-Suspendable Feed Mix 

* 35 pounds per air-tight resealable bucket 

* This ground feed mix, when added to water at the time of feeding can be readily delivered 
through a normal equine NG tube (agitate while feeding) 

* Mix up to 2# with 1.5 gallons of water (1 gallon may be Part I); rinse bucket and tube with 
additional V* gallon water 

* Max 1# feed per 500 # Body Weight per feeding; Max 6# per average adult per day 

* A good transition back to normal feedstuffs. It contributes very little to fermentation, but does 
introduce some solids and fiber to the Gl tract. 

* Part IV can be considered Y2 Forage and Yi Concentrate (13.9% Protein, 2.4% Fat) 

* 2 Adult Servings (2# each) provide (1000# horse): 46% (252g) maintenance protein and 41% (5560kcal) maint. calories 

Testimonial: 

I use MD*s Choice's Critical Care Meals on foals with diarrhea, to keep the caloric intake up. When they are stronger, which 
this product helps them become, they respond to therapy, which helps them get over a variety of sicknesses much quicker. It 
is used to keep the strength up, to keep them eating, to help maintain their digestive functions. It goes through a tube easily, 
and is conveniently packaged to use in the field when needed. I use it on ALL foals that are getting antibiotic therapy. As for 
the adults, I regularly use it on horses with colitis and anteriorenteritis. Again, MD's Choice is offering a one of a Kind prod- 
uct, and considering what it does easier, faster, and better than anything else, it is priced very reasonably. 
- Dr. John Bennett, DVM - Resident Veterinarian - Lytle Creek Breeding Farm, Murfreesboro, TN 







How to Customize a Component Based 

Enteral Nutrition Program for the Critical Care Equine Patient 

J. Eric Martin, D.V.M.: Carta S. Sommardahh D.V.M., PhD, Dipl. ACVIM ; David F. Davenport, 
D.V.M., M.S. (Ag. Econ.), M.S. (Nutr.), C.N.S. 

Take Home: 

Enteral nutrition is often required by horses experiencing severe disease. It has been well established 
that it is possible to provide nutrition in the form of slurry feeds through nasogastric orcsophagostomy 
tubes. By customizing a critical care enteral feeding program, practitioners can target specific needs 
and metabolic conditions. Customization may improve the long-term prognosis for recovery and can 
be done both simply and cost effectively. 

Author's Addresses: MD's Choice, Inc, 2362 Airbase Road, Louisville, TN 37777 (Martin and 
Davenport); University of Tennessee, College of Veterinary Medicine, Department of Large Animal 
Clinical Sciences, P.O. Box 1071, Knoxville, TN 37901 (Sommardahl). 

1. Introduction: 

It is established that hypophagic or dysphagic horses can benefit from enteral nutrition. 1 However, 
conditions such as colitis, enteritis, hepatic disease, renal disease, neoplasia and post-operative recovery 
require different nutritional considerations. 2 Catabolic states that often result from disease or surgical 
procedures often reduce the prognosis for recovery or unnecessarily lengthen the recovery period. 
Customized nutritional support not only provides calories in the form of carbohydrates, fats and 
proteins but it can address specific nutritional needs and help alter the disease process to promote 
healing. 

Currently practitioners depend largely on ground pelleted feeds when enteral nutrition is deemed 
necessary. Pelleted feeds are able to provide adequate calories but fall short of providing specific 
nutrients that may be beneficial in certain patients. Human enteral formulas have been used with some 
degree of success. 4 However, these diets fall short in dietary fiber, are very high in fat and due to the 
volume of formula used are often cost-prohibitive. Customization of the feeding program provides 
much more flexibility to the practitioner in terms of devising a strategic approach to feeding horses in 
different disease conditions. This can be achieved in a simple and cost-effective manner. 

The goal of this paper is to provide guidelines for the equine practitioner that will allow easy and cost- 
effective formulization of a com ponent based critical care feeding program that can be customized to 
each horse's individual needs. 

2a. Materials 

What is Needed: General Categories of Nutrients 

Energy: Energy in the normal healthy horse can and should be supplied to a large extent by fat 5 . Fats 
(oils) are the most dense forms of dietary energy, providing 9 calories per gram. Energy density is very 
important when designing an enteral nutrition program. However, in most critical care cases the energy 
requirements should be met primarily by carbohydrates (CHO). Even though CHO only provide 4 
calories per gram, there are reasons for them to be chosen preferentially over fats. Horses that do not 
receive enough energy in the form of CHO will begin to catabolize muscle tissue and mobilize fat 



stores. This will result in a wasting syndrome clinically. Protein will be used for energy at the expense 
of anabolic processes. The by-products of this catabolic process (primarily urea and creatinine) place 
an extra workload on the liver and kidneys. This can be life threatening in many cases. Fat 
mobilization can result in a fatty liver syndrome in anorexic overweight equine patients, especially 
ponies 4 . Therefore, adequate CHO intake results in the two benefits of protein sparing and decreased 
hepatic lipidosis. Adequate CHO intake should be provided early in order to prevent the catabolic 
process and the proverbial train going down the track in the wrong direction, which becomes difficult 
to stop as time goes by. A dense CHO source should be provided taking into consideration the hazards 
associated with too much to soon (laminitis and colic). Grain diets may not provide adequate CHO due 
to the fact that the CHO must be extruded in the digestion process. It is the authors' opinion that, in 
critically ill patients, CHO sources that require minimal processing are the most appropriate way to 
meet energy needs in patients that are already in a negative energy state at presentation. In horses that 
are not experiencing hepatic compromise, energy requirements can be addressed through the addition 
of vegetable fats to the enteral feeding program. 

Protein: When supplying protein requirements, consideration must be given to quality as well as 
quantity. Without high quality protein, a normally adequate quantity can still result in a horse that is 
protein starved 5 . This will lead to continued catabolism of muscle to meet the protein needs, especially 
in the face of disease. High quality protein also reduces the amount of work required by the liver and 
kidneys, which is critical in many disease states 2 . Amino acid (AA) content and digestibility of the 
protein determines the quality of a protein. Certain amino acids are considered rate limiting such as 
lysine and threonine 5 . These must be supplied in the enteral diet. Other amino acids such as arginine, 
carnitine and glutamine contribute to glycogenisis. Arginine is also capable of accelerating wound 
healing and inhibiting the development of neoplasia. Carnitine, which is not an essential amino acid, 
stimulates protein synthesis in the face of stress and may accelerate fatty-acid oxidation, which lowers 
lactic acid production 5 . Carnitine has also been shown to reduce hepatic fat in several species. 
Glutamine is a non-essential amino acid that has received attention lately in human literature. 
Glutamine acts as an important energy source for the enterocytes of the entire intestinal tract and renal 
cells. In humans it has been postulated that during periods of stress glutamine serves as the primary 
precursor for glutathione, a powerful antioxidant 6 . It has also been suggested that glutamine shortens 
recovery periods in surgery and critically ill patients 7 . Supplementation of the enteral feeding program 
with individual AA's can be therapeutic in a wide variety of disease states. 

Fiber: Fiber is the hardest type of nutrient to supply a horse through a feeding tube. A reasonable goal 
for an enteral program is 25% of estimated need. Fiber is not soluble, so the particle size must be small 
enough to be suspended in the liquid meal and pass through the delivery system. As much as possible 
needs to be given to provide mechanical stimulation of the digestive tract. 

Vitamins: Vitamins are organic nutrients that are essential for normal metabolism. Well-balanced 
horse feeds contain enough vitamins so that frank deficiencies are not as common as in the past. 
However, critically ill equine patients may be in need of vitamin supplementation in order to replace 
depleted vitamins, overcome ingredient deficiencies, or to address increased metabolic demands. 
Supplemental sources should be critically evaluated for quality as well as quantity. 

Minerals: Though often overlooked, minerals and trace minerals are extremely important in the 
critically ill patient. Minerals act as cofactors for enzymes for almost every reaction in the body. 
Everything from immune system function, to bone density, to protein, fat and CHO metabolism is 
affected by mineral deficiencies. Mineral supplementation should be critically evaluated. The authors 
suggest amino acid chelated minerals, due to the increased bioavailability of these formulations. Other 
organic complexes (citrates, gluconates, and lactates) have a higher biological value than the inorganic 



2 



complexes (oxides, carbonates) with sulfates being in the middle. Unless minerals are supplied in the 
correct balance and form, minimal benefit will be obtained by supplementation. 

What to Use: Specific Ingredients 

Pelleted Feeds: Pelleted commercial feeds may provide the simplest method by which to deliver some 
enteral nutrition. This is due to the fact that as a feed it is formulated for balance and-completeness. It 
provides a balance of protein, CHO, some fat, vitamins, minerals as well as some fiber. Vegetable oil 
is often added to create a pellet-oil slurry in water that can be passed through a nasogastric (NG) tube. 
Pelleted feeds are nutrient dense and make meeting calculated daily needs relatively easy. Pelleted 
feeds must be pulverized dry in a kitchen blender and mixed with oil and water just prior to feeding. If 
liquid is mixed with the feed to long the cellulose will swell making administration difficult. Pelleted 
feeds were not designed to be soluble or suspendible and may be time consuming and frustrating. They 
were also balanced for the average healthy horse. A complete feed may be inadequate for the critical 
patient and does not allow for the customization of a component program. 

Liquid Preparations: Human health care products such as Ensure® 3 , Osmolite® a , and Vital HN® a have 
been used with some success in equine enteral feeding programs. These are easily administered via a 
NG tube due to a relatively low viscosity and no particulate matter. These diets have very little fiber 
content and may be cost prohibitive due to the large volume that must be fed. Liquid diets should be 
evaluated closely in light of metabolic conditions, being careful to choose diets that are not 
contraindicated in certain disease states. Many liquid products rely heavily on fat as an energy source 
(9-30%). Fat is contraindicated in many critical patients. Some solids need to be added to the feeding 
program at the appropriate time to properly stimulate the digestive tract. 

Ground hay: Fiber may be provided from several sources such as powdered fiber supplements for 
people (not economical), fresh grass clippings, grinding baled hay, soaking hay cubes, or commercially 
ground or mealed hays. Larger particle sizes are more physiologically valuable, but in this case must 
be sacrificed so that more total fiber may be reasonably delivered. You will be able to deliver more 
with the commercially mealed hays than with other forms. Since the total amount will be limited, it is 
best to use the available source that is the most nutrient dense. This is alfalfa meal in most areas. 

Com meal not wheat flour: The authors have found that the most economical way to add a grain 
component (considering particle size) is to use com meal from the grocery store. This form of com 
meal is fortified with vitamins and minerals, has a very small particle size, will not "paste-up" in 
solution, is packaged in convenient sizes and is cheap. As long as an accurate estimation of need is 
used, the risk of excess fermentation and colic is limited. The same is not true of wheat flour. Even 
though flour is of a smaller particle size, it is not a good choice for an equine feeding program. Wheat 
is highly fermentable ancftiiermithors have seen signs of colic using relatively small amounts. When at 
the store, make sure to purchase corn meal not com meal mix. The latter contains almost half wheat 
flour. The other advantage to com meal is that it is only approximately 1.5% fat. By leaving the fat 
out, a greater opportunity for customization exists. 

Whey: The authors have found whey (not whey protein concentrate) to be an extremely useful 
ingredient in the enteral feeding programs of several species. Whey ranges from 60-70% lactose and 7- 
1 1% protein. Lactase should be added to the whey to produce equal amounts of glucose and galactose 
from the lactose (see 5. Formulas Used). Both of these simple sugars are very good sources of 
carbohydrate energy and are readily absorbed high in the small intestines. They do have different 
absorption rates so there is an advantage over feeding straight table sugar. Since absorption occurs 
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high in the digestive tract, the authors have not experienced signs of excess fermentation or colic when 
using this ingredient. The protein found in whey is of extremely high biological value. It is easy for 
the body to digest and utilize and the authors have used this protein source in the face of very depressed 
hepatic function, elevated blood ammonia levels, and hepatic encephalopathy. Whey is completely 
soluble in water. Whey is also only 1% fat, which leaves maximum room for customization. 

Oils: Oils are an excellent way to provide fat to the enteral diet. One cup (8 ounces) of vegetable oil 
contains the energy equivalent of 3.5 cups of corn or 6 cups of oats. Animal fats such as tallow are 
between 88-92 percent digestible. Plant sources of fats such as corn oil or soybean oil are up to 94 
percent digestible by the equine digestive tract. Horses have been found to prefer corn oil over other 
oils. 5 Oils are also an excellent source of fatty acids which are essential in many metabolic processes. 
Oils such as safflower oil, olive oil, and canola oil have high contents of omega-3 and omega-6 fatty 
acids. Currently the benefits of supplementing fatty acids in horses are unclear. Corn oil is the most 
cost effective way to add energy from fat into an enteral feeding program. The rule of thumb is that an 
adult equine patient (with no metabolic contraindications) can readily tolerate one quart of vegetable oil 
per day (divided between at least two meals). 

Amino acids: There are oral veterinary products that supply a combination of purified AA's in a 
dextrose solution. For individual AA's in significant amounts, health food stores may be the most 
convenient last minute option. Equine supplement manufactures market a variety of products that may 
be incorporated into a support program. 

Vitamins: Addition of individual vitamins is not usually recommended. General supplements are 
more economical and are usually closer to a proper balance than a collection of individuals. Vitamin 
supplements usually also include minerals. 

Minerals and trace minerals: A good general supplement will provide a wide variety of minerals, trace 
minerals, and vitamins. Commercial equine supplements are available in powder form and most are at 
least suspendable in an enteral program. The quality level of the mineral components is often marginal 
though. Grinding tablets, opening capsules, or utilizing a human liquid supplement may be economical 
alternatives when the amount of bioavailable nutrients provided is considered. Electrolyte mineral 
levels should be monitored via bloodwork, and individual supplementation, either oral or by injection 
may be required. 

Antioxidants: Vitamins, minerals, and other molecules which act in the body to scavenge oxygen 
radicals are antioxidants. Most patients that need nutritional support will benefit from a high level of 
dietary antioxidants. Antioxidants should be supplemented as a group instead of high levels of 
individual ones, due to the fact that any antioxidant can act as a pro-oxidant if present in high enough 
amounts. 

Salt: The thumb-rule for salt (NaCl) requirement in an adult horse is 30 grams per day (approximately 
1 tablespoon). Even though the other ingredients in a program will contain some salt, the authors add 
the full requirement as straight salt due to the high margin of safety and probable increased losses in 
most cases requiring enteral nutrition. 

Pre- and probiotics: Prebiotics are ingredients that when provided to the digestive tract selectively 
support the growth of beneficial bacterial species over pathogenic ones. Prebiotics do not directly 
colonize the digestive tract. Prebiotics include yeast, yeast cultures, fungal cultures, and certain fibers 
(FOS-fructooligosaccharides). Probiotics are the actual bacterial species that, when introduced to the 
digestive tract, actually colonize and produce beneficial effects. Synbiotics are products that contain 
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both prebiotic and probiotic ingredients. Ingredients of this type are very important to include in a 
nutritional support program. When normal dietary intake is interrupted, changes in the balance of 
normal digestive tract flora occur. Especially when the intake of fiber is reduced, support of the 
beneficial bacterial species is vital to the health and function of the digestive tract. 

N-acetyl-D-glucosamine: A structural component of all mucosal surfaces. Supplementation with N- 
acetyl-glucosamine may help firm up the structural matrix of the intestinal tract. Though glucosamine 
appears to be highly absorbable, N-acetyl-glucosamine is directly incorporated into the intestinal 
mucosa and is not absorbed when provided orally. This improves the overall health of the intestinal 
tract under stress thereby contributing to its healing and increased absorption of other nutrients. 



2b. Methods 

How to Deliver 

Initiation of Feeding: The authors do not feel that a set amount of time needs to pass before enteral 
nutrition support is started. Some amount of support can be provided in almost all situations, except for 
complete GI obstruction or the presence of reflux through the nasogastric tube. In the case of the 
mechanically dysphagic patient, with no metabolic or GI concerns, 25% of maintenance can be 
provided the first day with an increase of 25% each day in the absence of colic signs. The rate of 
increase should be slowed according to metabolic and GI tolerances in other cases. GI surgery cases 
can be fed the completely soluble (no particulate matter) components of the program almost 
immediately post surgery. 

Volume limits: An appropriately designed program can provide an adult equine patient (with normal 
hepatic function) full maintenance calories and 80-100% of maintenance protein at a very reasonable 
cost. These nutrients can be delivered in 2 feedings of 2 gallons each. This frequency and quantity can 
be easily done with few complications due to tube placement in both ambulatory and hospital settings. 
More frequent, smaller feedings are slightly preferred and can deliver extra nutrients, but are not 
necessary in most situations. 

Solubility: Selection of highly soluble ingredients is very important to a successful enteral feeding 
program. A limited amount of suspendable (not soluble) material may be included. This should be 
limited to the fiber portion as much as possible so that the maximum amount of fiber is included. 
Depending on how fine a grind is used, approximately 2 pounds of grain and 2 pounds of roughage can 
be provided in 2 feedings of 2 gallons each. The other components of the program need to be highly 
soluble. The contents should be continuously agitated and can pass through a bilge pump, funnel and 
stomach tube easily, but maybe a problem with the smaller stomach pumps. 

How to Estimate Needs and Amounts Delivered 

Tables: The National Research Councirs (NRC) publication of the Nutrient Requirements for Horses 8 
has tables listing the required amounts of energy, protein, forage, vitamins, and minerals. The tables 
list different requirements for several age, weight, and reproductive situations. The requirements are 
listed in the same units as most guaranteed analysis for commercial feeds. The NRC also has tables of 
analysis for most common feed ingredients. If a guaranteed analysis is not available for the specific 
product you are using, these tables will provide a good estimate of the nutrient amounts being provided. 



5 



Formulas: The NRC formulas used to develop the tables mentioned above are also available. Using 
the formulas will provide a much more accurate estimate of nutrient needs because the actual weight of 
the patient can be input. As an example, the formulas for several major nutrients for an under 200 kg 
lactating mare have been included (see 5. Formulas Used). The basic formulas for maintenance 
requirements are adjusted for age, sex, weight, growth rate, activity level, gestation, and lactation. The 
starting point for estimating electrolyte needs should be calculated using the formulas. However, since 
metabolic conditions greatly effect individual needs, laboratory analysis of blood samples will heavily 
influence the appropriate amount to deliver. 

When calculating the amount of protein deficit in a feeding program, the authors recommend including 
a protein adjustment factor. The NRC formulas assume a protein digestibility of 55%. Most of the 
ingredients of an enteral support program are much more bioavailable than this. Single amino acids, 
amino acid complexes and special protein sources such as whey will be adjusted upward the maximum 
amount of a multiple of 1.8. The amount of calories provided via IV dextrose infusion should be 
calculated as amount of dextrose provided in grams * 3.4 calories. Whenever possible, the guaranteed 
analysis of individual ingredients should be used to calculate their nutrient contribution. 

Spreadsheets: The formulas mentioned above can be used in the most basic computer spreadsheet 
program to estimate daily nutrient requirements, daily nutrient intake, and the difference between the 
two. The sample spreadsheets provided (Figures 1 and 2) show the basic information that the authors 
feel is needed to appropriately design an enteral feeding program for the equine patient. The 
highlighted information is entered and the rest is calculated. Once the basic spreadsheet is designed, it 
is very easy to adjust the formulas to create new sheets for subsequent cases having different needs. 

Examples of Special Metabolic Needs 

Hepatic dysfunction: High quality protein is essential in order to prevent increased levels of circulating 
ammonia leading to hepatic encephalopathy. Protein should contain branched chain amino acids to 
prevent further ammonia formation. 2 Glucose should be provided through the diet in order to prevent 
the need for hepatic glucose synthesis. 2 Dietary fat should be reduced to the lowest possible level to 
decrease hepatic lipidosis and the amount of processing the liver must perform to make energy 
available to somatic cells. 

Renal dysfunction: Since horses excrete calcium via the kidneys, calcium levels should be monitored 
and adjusted accordingly in the enteral diet. As with hepatic disease protein should be of the highest 
biological value to prevent ammonia accumulation. 

Digestive tract disease: As a general rule small intestinal disorders require more fiber to maximize 
large intestine fermentatienfdeng with highly digestible protein 2 Glutamine should be incorporated to 
meet increased energy needs of the enterocytes in diseased or stressed states. In large intestine 
disorders pre and probiotics are beneficial in re-colonizing depleted microbe numbers. Electrolytes 
should be carefully monitored with bloodwork in diarrhea cases and adjusted (both enterally and 
parenterally) accordingly. Horses with diarrhea may benefit from probiotics, glutamine and N-acetyl- 
glucosamine. Protein losing enteropathy should be aggressively addressed by providing large amounts 
of high biological value protein. Colic signs should be closely monitored as feedstuffs are reintroduced 
to the diseased equine digestive tract. 

3. Results 



In the clinical setting, component based feeding has been encouraging in the hands of the authors. 
Simple diarrheas have responded well to treatment with a combination of glutamine, pre- and 
probiotics, N-acetyl-glucosamine, arginine and carnitine. In one horse with diarrhea secondary to 
heavy parasitism response was seen within 12 hours of administration. This combination has been used 
in all ages from newborns to the geriatric. Hypoproteinemic and anemic cases have responded well 
with this combination along with the addition of whey (lactase incubation) and a liquid vitamin/mineral 
supplement. Administration to newborns that are hypoglycemic is very encouraging. Horses that are 
not hypophagic have ingested top dressed supplemental nutrients well. Some of the lower quantity 
nutrients may also be syringe fed. 

Example Cases: Two specific cases can be used to highlight the flexibility of a customized enteral 
nutrition support program. The first was a 100 kg, lactating, hyperlipemic miniature horse that was 
successfully fed and left the clinic still lactating. This case had several difficulties to overcome: 
triglycerides > 2000 mg/dL (so dietary fat had to be severely limited), hepatic encephalopathy (protein 
had to be of the highest quality and limited quantity), small body size (small meal sizes and delivery 
tubes), and lactation (greatly increases requirements for energy, protein, and other nutrients; owner was 
unwilling to wean foal) (see Figure l). b The second was an 800 kg warmblood gelding with no 
symptoms except facial and glossal paresis. This gelding was economically maintained until enough 
coordination returned so that he could eat normally (see Figure 2). The very basic set of ingredients 
from which the authors usually choose was adequate to treat both extremes. 

4. Discussion 

As stated earlier the goal of this paper is to provide guidelines for the equine practitioner that allow 
easy and cost-effective formulization of a component based critical care feeding program that can be 
customized to each horse's individual needs. Enteral feeding of critically ill equine patients can be 
challenging, due to the vast spectrum of needs that should be addressed. These needs are effected by 
both the specific disease and its duration. Traditionally, equine practitioners have relied heavily on 
diets that may fall short of nutrient requirements for critically ill patients or they provide no nutritional 
support at all. By using a component based feeding program practitioners can customize enteral diets 
to meet the needs of their critically ill equine patients. This allows for a large range of flexibility in 
nutritional support that is not currently utilized. Addressing nutritional needs more specifically in 
critical equine patients may improve prognosis and decrease hospital stays. There is a trend in human 
medicine to provide enteral nutritional support as soon as possible to avoid ischemic ulcers. These 
ulcers occur due to a lack of blood flow to the unstimulated digestive tract. 

In order to more fully understand some of the theories associated with these guidelines, the authors 
recommend additional readings in Purina' s Basic Equine Nutrition and Its Physiological Functions 
edited by Kent N. Thompstfcrand Current Equine Medicine 3: Enteral Nutritional Support of Sick 
Horses 1 and Nutritional Management in Disease 2 , and the NRC requirements 8 
(www.nap.edu/books/0309039894/html) are also highly recommended. 



5. Formulas Used 

1 . Formulas Used to Calculate Rations 



b Sommardahl C, Davenport DF, Andrews FM, et al. Enteral Feeding of a Hyperlipemic Miniature Horse with a Component 
Feeding Program (abstract). Nutrition in Clinical Practice, vol 17, no I. Feburary 2002; 68-9. 
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Requirement formulas from the 1989 NRC Nutrient Requirements for Horses will provide a 
good estimate of requirements. The sample spreadsheet, Figure 1, used the formulas under 200 
kilogram, lactating mare, foaling to 3 months category. Body Weight (BW) is in kilograms. 

Estimation of digestible energy (DE) requirements (Meal of DE/d) 
DE = (1.4 + .03BW) + (.04BW * .792) 

Estimation of crude protein (CP) requirements (g/d) 

CP = {(40 * Meal of DE/d) .+ [(.04BW * .021 * 1000)/.65]} / .55 

Estimation of calcium (Ca) requirements (g/d) 
Ca = (.04BW) + [(.04BW * 1 .2) / .5] 

Estimation of magnesium (Mg) requirements (g/d) 
Mg = (.015BW) + [(.04BW * .09) / .4] 



2. Estimation of Lactase Activity 

Generic 9000 IFCC unit lactase tablet 

1 IFCC unit of lactase will break 1 micromol of lactose/min at 37 degrees C at pH 4.5 

24 hours * 60 min = 1440 micromols/d/unit 

1.44 mmol/d/unit * 9000 units = 12960 mmol/d/tablet 

MW of lactose = 12*C + 22*H + 1 1*0 = 72 + 22 + 88 = 182 MW 

13 mol/d * 182 MW = 2366 g/d lactose to glucose and galactose 

2366 g/61% (where 61% is the lactose content of this whey) = 3879 g of whey in 24 hours per 
tablet 

We incubated 500g of whey in 1 gallon of water for 24 hours at room 

temperature with one lactase tablet. Each doubling of the lactase amount will cut the incubation 
time in half. 
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Figures 1 and 2 Sample Spreadsheets 

INSERT SPREADSHEETS DSf FILE How to feed Martin, Sommardahl, Davenpbrt.xls 



References 

1 . Burkholder, WJ, Thatcher, CD. Enteral Nutritional Support of Sick Horses. In: Robinson NE, 
ed. Current Therapy in Equine Medicine 3. Philidelphia: WB Saunders, 1992; 724-731. 

2. Naylor JM. Nutritional Management in Disease. In: Robinson NE, ed. Current Therapy in 
Equine Medicine 3. Philidelphia: WB Saunders, 1992; 736-741. 

3. Lopes, Marcos A.F.. How to Provide Nutritional Support Via Esophagostomy, in Proceedings. 
Ann Conv Am Equine Practitioners 2001; 47: 252-256 

4. Golenz, M. Renee; Knight, Debra A; Yvorchuk-St. Jean, Kathleen E.; Use of Human Enteral 
Feeding Preparation for Treatment of Hyperlipmia and nutritional support during healing of an 
esophageal laceration in a miniature horse. J A VMA, Vol. 200, No. 7. April 1, 1992. 

5. Thompson, Kent N.; Basic Equine Nutrition and its Physiological Functions. Purina Mills and 
AAEP; 1997. 21-32;43-50. 

6. Krasselt, Angela I.; Kuhn, Katharina S.; Fuerst, Peter. Antioxidant Power of the Dipeptide 
Alanyl-Gultamine (Ala-Gin). In Proceedings Nutrition Week Abstracts-Supplement to The 
American Journal of Clinical Nutrition; Feb 2002, Vol. 75, Num. 2(S). 121. 

7. Heyland, Daren K.. Novak, Frantisek. Glutamine Supplementation in Serious Illness: A 
Systematic Review of the Evidence. ). In Proceedings Nutrition Week Abstracts-Supplement 
to The American Journal of Clinical Nutrition; Feb 2002, Vol. 75, Num. 2(S). P249. 

8. Nutrient Requirements of horses. USA, National Research Council, Board on 
Agriculture, Committee on Animal Nutrition, Subcommittee on Horse Nutrition. 
Washington,DC: National Academy Press, 1989;5:39-41. 

Acknowledgements: J. Eric Martin, D.V.M. is V.P. of Research and Development and David F. 
Davenport, D.V.M., M.S. (Ag. Econ.), M.S. (Nutr.), C.N.S. is CEO of MD's Choice, Inc which sells 
individual and combined nutrients that are used in feeding programs such as those described in the 
above paper. 



9 



Authors' full contact information: 

J. Eric Martin, D.V.M. 

V.P. of Research and Developement 

MD's Choice, Inc 

2362 Airbase Road 

Louisville, TN 37777 

Email: iemartin@mdschoice.com 

865.380.0950 (v) 865.380.2212 (f) 

Carla S. Sommardahl, D.V.M.. PhD. Dipl. ACVIM 

Assistant Professor 

University of Tennessee, College of Veterinary Medicine 

Department of Large Animal Clinical Sciences 

P.O. Box 1071 

Knoxville,TN 37901 

Email: csommard@utk . edu 

865.974.5585 (v) 865.974.5773 (f) 

David F. Davenport, D.V.M., M.S. (Ag. Econ.), M.S. (Nutr.), C.N.S. 
CEO 

MD's Choice, Inc 

Louisville, TN 37777 

Email: dfdavenport@mdschoice.com 

865.380.0950 (v) 865.380.2212 (f) 



Features and Benefits of the Critical 
Care Meals™: 



Indications: To Provide nutritional support and therapy to dysphagia, hypophagic, anorexic, or malnourished 
equine patients of all ages. This four part feeding program provides highly concentrated, highly digestible nutrients in 
a both flexible and convenient manner. All components of the Critical Care Meals™ may be mixed together, or 
used independently. The total program has a fat content of less than 2% so that it can be used in the face of 
compromised (or underdeveloped) liver function. In cases where hepatic encephalopathy is a concern, the protein and 
amino acids contributed by Parts I, II, and III are very highly digestible and will contribute very little to the waste N 
load. This feeding program can be used in a wide variety of cases. Parts I, II, and III work well with pre-weaning age 
foals. In addition to the critically ill, dysphagic patients (traumatic or infectious origin) and perisurgical cases benefit 
from the nutrient dense feeding program. This feeding program provides the concentration & flexibility to be used in 
both the hospital and ambulatory settings. A 1000# patient can be given as little as 2 meals, through an nasogastric 
tube, per day, providing 100% maintenance protein and calorie requirements (with 1/2 pt com oil added per meal). 
These meals also provide substantial amounts of the amino acids that are rate limiting for wound healing and direct 
energy sources for enterocytes. Further, Part II also provides highly bioavailable form of minerals, trace minerals, 
vitamins and antioxidants. 

Contraindications: This feeding program is designed for short term use, it does not provide enough fiber for 
ongoing maintenance. Some amount of support can be provided in almost all situations, except for complete Gl 
obstruction or the presence of reflux through the nasogastric tube. 

Species: Equine 

Storage: Store at -17.8° - 30°C (0°-86°F) Protect from light. Two year shelf life on all Parts. Parts I & II packaged 
in small units so unused portion has maximum storage life. Parts III & IV are in resealable, air-tight containers. Low fat 
content prevents rancid product. 

Active Ingredients: See each "Part" for specific ingredient listings. 

Dosage: Variable, depending on Age, Weight, and Metabolic condition. General Instructions found on each part 
listing (see reverse side for more details). An adult horse can receive full maintenance calories and protein in as little 
as 2 two gallon feedings. 

Administration: NasoGastric Tube, Syringe, fed as Gruel, or Top-Dressed depending on the Part and Patient 
Condition. A case study based on this feeding program was presented both as an oral presentation at the 2002 AAVN 
Clinical Nutrition and Research Symposium, at the ACVIM meeting, and as a scientific poster presentation at Nutrition 
Week 2002 (the largest ClinicSTTTOfntiori meeting in the world). 

Note: see other side for testimonials and more details. 

* Concentrated, flexible, therapeutic nutrition 

* Cost effective, intensive support 

* Customizable to many situations 

* Targets specific needs and metabolic conditions. 

* Human-grade Vitamins, Minerals, Trace Minerals and Antioxidants 

* Fat is contraindicated in many critical patients. By leaving the fat out, a greater opportunity for customization exists. 

* Used in all ages from newborns to the geriatric. 

* Get nutrition into surgical cases more quickly 

* Adequate rarbohydrate intake results in protein sparing and decreased hepatic lipidosis 

* Hypoproteinemic and anemic-cases respond well 

* Extremely high biological value protein 



* If agitated, the contents can pass through a bilge pump, funnel and stomach tube easily. 

* Flexibility in nutritional support that was not previously available 

* Addressing nutritional needs in critical equine patients improves prognosis and decreases hospital stays 
Call 800.628.0997 to customize a feeding program for any case. 



% Packaging, Cost, and Basic Instructions: parti-u— -d 

Meal 

* 2 packets per Adult serving; 40 packets per box 

* 2 packets are completely soluble in q.s. 1 gallon warm water; Max temp=100 degrees F; 

* Let incubate at room temp or greater 1 hour; Discard unused portion after 24 hrs.; Refrigerate 

* 4 packets provide: 4263 Kcal energy and the equivalent of 245g protein 

* 12% Protein (whey based), 73% Carbohydrates (mainly glucose and galactose), 1% Fat; 

* This yields (1000# horse) 45% maintenance protein and 31% maintenance calories 

* Max 2 packets per meal & 6 pkts per day (adult); Each packet contains 340g (dry powder) 

* Absorbed in the proximal small intestines 

* Administer to hypoglycemic newborns 

PART ll-Liquid Vitamin, Mineral, Trace Mineral, Antioxidant 

* 30 packets (1 oz each) 

* 3 ounces per 1 000# adult per day (3 packets) 

* Human grade oral liquid product 

* Ingredient list available and on box. All mineral content listed in elemental amounts. 

* No refrigeration needed and will not freeze 

* Ease of administration 

* Can be easily used in both ambulatory and hospital settings. 

* Highly palatable . 

PART lll-GI Support 

* Adults - 2 scoops 2x per day (135g); Foals 3/4 - 1 scp 2x per day - 1350g dry powder per jug 

* A proprietary blend of nutrients, specially designed to support the equine Gl Tract. 

* May be used in all Gl cases, not just critical care 

* Strongly recommended in Gl surgery cases 

* May be used alone to support the Digestive Tracts of non-dysphagic equine patients of all ages. 

* Provides large amounts of: L-Glutamine (direct energy source for enterocytes); L-Arginine (rate limiting amino acid in 
wound healing); N-acetyl-D-Glucosamine (does not leave the digestive tract, is incorporated into the mucosal lining); 
Carnitine (amino acid used in clearing hepatic fat) the pre-biotics Amaferm and Yeast (for support of the normal Gl 
flora); Salt 

* Amino acids such as arginine, carnitine and glutamine contribute to glycogenisis. 

* Arginine is rate limiting in wound healing and inhibiting the development of neoplasia. 

* Carnitine stimulates protein synthesis and accelerates fatty-acid oxidation, which lowers lactic acid production. 

* Carnitine has also been shoutuloxeduce hepatic fat in several species, through lipoprotein production. 

* Glutamine is an important energy source for enterocytes and renal cells. 

* During periods of stress glutamine serves as the primary precursor for glutathione, a powerful antioxidant. 

* N-acetyl-D-glucosamine is a structural component of all mucosal surfaces 

PART IV-Suspendable Feed Mix 

* 35 pounds per air-tight resealable bucket 

* This ground feed mix, when added to water at the time of feeding can be readily delivered through a normal equine 
NG tube (agitate while feeding) 

* Mix up to 2# with 1 .5 gallons of water (1 gallon may be Part I); rinse bucket and tube with additional 1 / 2 gallon water 

* Max 1# feed per 500 # Body Weight per feeding; Max 6# per average adult per day 

* A good transition back to normal feedstuffs. It contributes very little to fermentation, but does introduce some solids 
and fiber to the<3l tract. 

* Part IV can be considered 1 / 2 forage and 1 / 2 Concentrate (13.9% Protein, 2.4% fat) 



* 2 Adult Servings (2# each) provide (1000# horse): 46% (252g) maintenance protein and 41% (5560kcal) maint. 
calories 

Testimonial: I use MD's Choice's Critical Care Meals™ on foals with diarrhea, to keep thecaloric intake up. 
When they are stronger, which this product helps them become, they respond to therapy, which helps them get over a 
variety of sicknesses much quicker. It is used to keep the strength up, to keep them eating, to help maintain their 
digestive functions. It goes through a tube easily, and is conveniently packaged to use in the field when needed. I use 
it on ALL foals that are getting antibiotic therapy. As for the adults, I regularly use it on horses with colitis and 
anteriorenteritis. Again, MD's Choice is offering a one of a kind product, and considering what it does easier, faster, 
and better than anything else, it is priced very reasonably. - Dr. John Bennett, DVM - Resident Veterinarian - 
Lytle Creek Breeding Farm, Murfreesboro, TN 
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EQUINE CRITICAL CARE ENTERAL FEEDING PROGRAM 

from MD's Choice, Inc. 

We have designed a four part feeding program that provides highly concentrated, highly 
digestible nutrients in a both flexible and convenient manner. All components may be 
mixed together. The total program has a fat content of less than 1 .5% so that it can be 
used in the face of compromised (or underdeveloped) liver function. In cases where 
hepatic encephalopathy is a concern, the protein and amino acids contributed by Parts I, 
II, and III are very highly digestible and will contribute very little to the waste N load. 

A 1000# patient with compromised hepatic function can be given as little as 2 meals, 
through an nasogastric tube, per day. These meals provide not only half of maintenance 
calories and 2/3 of maintenance protein requirements, but they will also provide 
substantial amounts of the amino acids that are rate limiting for wound healing and direct 
energy sources for enterocytes. Further, Part II also provides highly bioavailable forms 
of minerals, trace minerals, vitamins and antioxidants. If liver function is not 
compromised, 2 pints of corn oil added per day will raise the calorie content to the full 
maintenance level. 

The different parts of this feeding program can be used in a wide variety of cases. All 
Parts may be tube fed, top-dressed or fed as a gruel (Part I does not work well as a dry 
product). Parts I, II, and III work well with pre-weaning age foals. In addition to the 
critically ill, dysphagic patients (traumatic or infectious origin) and perisurgical cases 
benefit from the nutrient dense feeding program. 

The different Parts of our program were designed to offer the concentration and 
flexibility to be used in both the hospital and ambulatory settings. We invite yon to call 
800.628.0997 so that we can help you customize a feeding program for any case you 
may have. 

DESCRIPTIONS, DIRECTIONS, and PRICES (Vet cost): 
PART I— Liquid Meal SS.2S per serving 

♦Completely soluble in q.s. 1 gallon warm water; Max temp=100 degrees F; Let incubate 
at room temp or greater for at least 1 hour; Discard unused portion after 48 hours; May be 
refrigerated 

♦2 Servings proflaBTT.5% Protein (whey based), 61% Carbohydrates (glucose and 
galactose), 1% Fat; 3.55 Meal energy and the equivalent of 150g protein 
♦This yields (1000# horse) l A maintenance protein and % maintenance calories 
♦Max 1 serving per meal and 3 servings per day (adult); Sold as 1 adult serving per bag. 

PART II— Liquid Vitamin, Mineral, Trace mineral, Antioxidant $27.50 per quart 

♦3 ounces per 1000# adult per day 
♦Human grade oral product 

♦Ingredient list available and on bottle. All mineral content listed in elemental amounts. 
♦Tube, syringe or top-dress feeding. 
♦Refrigerate after opening 
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PART m— GI Support S5.8S per serving 

♦1 Adult serving per day (1 bag per serving), divide between meals 
♦Smaller foals 1/3 to V* serving per day 
♦Tube feed or top dress 

♦May be used in all GI cases not just critical care 
♦Strongly recommended in GI surgery cases 

♦Provides large amounts of L-Glutamine (direct energy source for enterocytes); L- 
Arginine (rate limiting amino acid in wound healing); N-acetyl-D-Glucosamine (does not 
leave the digestive tract, is incorporated into the mucosal lining); the pre*bk>tics 
Amaferm and Yeast (for support of the normal GI flora); Salt 

PART IV— Suspendable Feed Mix $2.25 per # 

♦This ground feed mix, when added to water at the time of feeding can be readily 
delivered through a normal equine NG tube (agitate while feeding) 
♦Mix up to 2# with 1.5 gallons of water (1 gallon may be Part I); rinse bucket and tube 
with additional X A gallon water 

♦Max 1# feed per 500 # Body Weight per feeding; Max 6# per average adult per day 
♦Tube feed, gruel or dry 

♦This feed mix is a good transition back to normal feedstuffs. It contributes very little to 
fermentation, but does introduce some solids and fiber to the GI tract 
♦Good for getting nutrition into surgical cases more quickly 

♦2 Servings (2# each) provide: 13% Protein, 45% Carbohydrates, 2.25% Fat; 3.8 Meal 

energy and 230 g protein from 2# forage and 2# concentrate 

♦This yields (1000# horse) l A maintenance protein and 40% maintenance calories 

PRICES LISTED ARE VET PRICES BASED ON A MIN. $250 (of these products) 
HALF SHIPPING @ $500; FREE SHIPPING <@ $1000 ORDER 

SUGGESTED INITIAL ORDER: 

Parti 20 servings ^$5.25 =$105.00 

Part H 1 quart bottle ^$27.50 =$ 27.50 

PartHI 10 servings ^$5.84 =$58.50 

Part IV 35# bucket *$2J25 =$78.75 

This initial order will supply approximately 10 days of each Part for an adult patient for a 
total of $269.7^ant including shipping). 



We invite yon to call 800.628.0997 so that we can help you customize a feeding 
program for any case you may have. 
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PART 1 CRITICAL CARE MEAL - 
H20 (I US GALLON... MAX T=100ol 
INCUBATE @ ROOM TEMPERATU] £ 

HOUR, DISCARD UNUSED 

HOURS. 

PART 2 LIQUID VITAMIN - MINER/ L 
ANTIOXIDANT - 3oz PER DAY, 
AFTER OPENING 
THIS ITEM WAS PICKED 
PART 3 GI SUPPORT - 1 
DIVIDED BETWEEN MEALS 
TO 1/2 SERVING PER D AY. 
PART 4 SUSFENDABLE FEED - MD 
H20, RINSE wrm .5 GAL H20 
FEEDING 



AQDTOWARM 
LET 
AT LEAST 1 
PORTIOlf AFTER 48 



TRACE MIN- 
REflRIGERATE 

UPATAASP 
SERVING I ZRDAY, 

SMAVL FOALS 1/3 

2#W/1.5GAL 
AGITATE AT 



0.00 

0.00 

0.00 
0.00 



0.00 

0.00 

0.00 
0.00 



Subtotal 



$0.00 



Thank you for your order. We hope that yoo have a Great Day!! 
Your order was cheerfully filled by: 



Sales Tax (0.0%) 



$0.00 



Total 


$0.00 


Payments/Credits 


$0.00 



Balance Due $o.oo 



09/14/2006 05:53 FAX 8653802212 



MDS CHOICE INC 



l£jUU4 



MD'S CHOICE, INC 

2362 ARB ASE ROAD 
LOUISVILLE, TN 37777 
Telephone (86S) 380-0950 
http://www.mdschoice.com 



Invoice 



DATE 


INVOICE # 


11/30/2001 


34S3 



BILL TO 



AKIN EQUINE VET SERVICES 
MARK. AON 
6740 CENTER HILL RD 
OLIVE BRANCH. MS 386S4 




P.O. NUMBER 



TERMS 



QUE DATE 



REP 



SHIP 



VIA 



OTB 



When Ordered 



11/3072001 



MDP 



11/30/2001 



UPS 



QUANTITY 



ITEM CODE 



DESCRIPTION 



PRICE EACH 



AMOUNT 



FRSHP 



INSTRUCTIONS 



shipping/handling 



INSTRUCTIONS -LIT, AH CAN BE I|OSE 
ADJUSTED FOR YOUNG FOALS. 
SUSPENDABLE FEED CAN BE 
PREVIOUSLY ON SOLED FEED/HA' 
MAINTENANCE CALORIES & 2/3 
PROTEIN FOR 1000* HORSE... CAI4 
CONSULTATION TO CUSTOMIZE 
CASE. 



50.00 



0.00 



50.00 



0.00 



T E 
USEpW/FOALS 
TOTAL 
Cf REQUIRED 
FOR 

O SPECIFIC 







Subtotal S3R25 


Thank you Car your order. We hope that you have a Great Day! 1 
Your order was cheerfully filled by: 




Sales Tax (0.0%) so.oo 


Total $314.25 


Payments/Credits $-314.25 


Balance Due $0.00 



Page 2 



09/14/2006 05:50 FAX 8653802212 



MD'S CHOICE, INC 

2362 ADRBASE ROAD 
LOUISVILLE, TN 377T7 
Telephone (865) 380-0950 
http://www.mdschoice.com 



MDS CHOICE INC 



1^005 



Invoice 



DATE 


INVOICE # 


11730/2001 


3481 



BILL TO 



HEARTLAND EQUINE MEDICAL CENTER 
attn. NANCY BOHNHOFF, DVM 
2512 DEANE SOLOMON RD 
FAYETTEVILLE, AR 72704 
501-521-8284f 501-443-0035v 




P.O. NUMBER 



TERMS 



DUE DATE 



REP 



SHIP 



VIA 



OTB 



When Ordered 



11/30/2001 



MDP 



11/30/2001 



UPS 



QUANTITY 



ITEM CODE 



DESCRIPTION 



PRICE EACH 



AMOUNT 

105.00 



20 



PART 1 CRTIICA... 



■AfcDTOWARM 

»iooo;let 



PART 1 CRITICAL CARE MEAL • 
H20 (1 US GALLON... MAX T=l 
INCUBATE @ ROOM TEMPERATURE AT LEAST 1 
HOUR, DISCARD UNUSED PORTICJ* AFTER 48 
HOURS. 



1 

10 
35 



PART 2 CQMPL... 
PART 3 GI SUPP... 
PART 4 SUSPEN... 

ARTH120 



PART 2 LIQUID VITAMIN 
ANTIOXIDANT - 3oz PER DAY, 
AFTER OPENING 
PART 3 GI SUPPORT - 1 
DIVIDED BETWEEN MEALS - 
TO 1/2 SERVING PER DAY. 
PART 4 SUSPENDABLE FEED - 
H20, RINSE WTIH .5 GALH20 - A< 
FEEDING 



MINERAL TRACE M1N - 
RETUGERATE 



SERVING ERDAY, 

SM/> X FOALS 1/3 



mi : 



2#WA.5GAL 
ITCATEAT 



ARTHROSAMINE 120 CAPS - HUM \N (SRP S39.95) 



27.50 
5.84 
2.25 

21.00 



27.50 
58.40 
78.75 

42.00 



Subtotal 



Thank you for your order. We hope thai yon have a Great Day!! 
Your order was cheerfully Silled by. , 



Sales Tax (0.0%) 



Total 



Payments/Credits 



Balance Due 



Page 1 



08/14/2008 05:53 FAX 8653802212 



MDS CHOICE INC 



13002 



MD S CHOICE, INC 

2362 AERBASE ROAD 
LOUISVILLE, TN 37777 
Telephone (865) 380-0950 
http://www.mdschoice.com 



Invoice 



DATE 


INVOICE # 


11/30/2001 


3481 



BILL TO 



HEARTLAND EQUINE MEDICAL CENTER 
von. NANCY BQHNHOFF, DVM 
2512 DEANE SOLOMON RD 
FAYETTEVJLLE, AR 72704 
501-521-«2S4f 501-4434035v 




INSTRUCTIONS 



FRSHP 



INSTRUCTIONS -UL&n CAN BE 1 OSE 
ADJUSTED FOR YOUNG FOALS. T E 
SUSPENDABLE FEED CAN BE USE J W/ FOALS 
PREVIOUSLY ON SOLID FEED/HA' '. TOTAL 
MAINTENANCE CALORIES & 2/3 C 'REQUIRED 
PROTEIN FOR 1000* HORSE.- GAL . FOR 
CONSULTATION TO CUSTOMIZE TO SPECIFIC 
CASE. 

SHIPPING/HANDLING 



28.85 



28.85 



Subtotal 


$340.50 


Sales Tax (0.0%) 


S0.00 


Total 


$340.50 


Payments/Credits 


$-340.50 


Balance Due 


$0.00 



Thank you for your order. We hope thai you have a Great Day!! 
Your order was cheerfully filled by 



Page 2 



09/X4/2006 05:53 FAX 8653802212 



MD T S CHOICE, INC 

2362 AERBASE ROAD 
LOUISVILLE, TN 37777 
Telephone (865) 380-0950 
http://www.mdschoice.coni 



MDS CHOICE INC 



Invoice 



DATE 


INVOICE # 


11/30/2001 


3483 



BILL TO 



AKIN EQUINE VET SERVICES 
MASK AKIN 
6740 CENTER HILL RD 
OLIVE BRANCH, MS 38654 




P.O. NUMBER 



TERMS 



DUE DATE 



REP 



SHIP 



VIA 



OTB 



When Ordered 



11730/2001 



MDP 



11/30/2001 



UPS 



QUANTITY 



ITEM CODE 



DESCRIPTION 



PRICE EACH 



AMOUNT 



20 
1 

10 
35 



PART 1 CRmCA... 

PART2COMPL„. 
PART 3 (51 SUPP... 
PART 4 SUSPEN... 

DISCOUNT 



PART 1 CRITICAL CARE MEAL -Al >D TO WARM 
WO (I US GALLON... MAX T= 100c ; LET 
INCUBATE @ ROOM TEMPERATU (EAT LEAST 1 
HOUR, DISCARD UNUSED PORTIC RAFTER 48 
HOURS. 

PART 2 LIQUID VITAMIN - MINER, L TRACE M1N • 
ANTIOXIDANT -3o2 PER DAY, REjRIGERATE 
AFTER OPENING 

PART 3 GI SUPPORT - 1 SERVING lER DAY, 
DIVIDED BETWEEN MEALS - SMALL FOALS 1/3 
TO 1/2 SERVING PER DAY. 
PART 4 SUSPENDABLE FEED - MI '.2* W/l .5 GAL 
H20, RINSE WITH .5 GAL H20 - AqTEATE AT 
FEEDING 



DISCOUNT 



5.25 



27.50 



5.34 



125 



-5.40 



Subtotal 



105.00 

27.50 
58.40 
78.75 

-5.40 



Thank you for your order. We hope that you have a Great Day!! 
Your order was cheerfully filled by: 



Sales Tax (0.0%) 



Total 



Payments/Credits 



Balance Due 



Pagel 
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